CASUALTIES CAUSED BY SNOW IN HOKKAIDO AND ATTEMPTED COUNTERMEASURES
Investigation of snow removal activities in heavy snowfall and analysis for handling capacity based on fragility curves *1 *2 *3 *4
In Hokkaido, clearing snow from roofs results in a large number of accidents involving people, every time there is a heavy snowfall. The numbers have not decreased since the heavy snowfall of Heisei 18 (2006) , suggesting that the promotion of countermeasures initiated against accidents at the time has been ineffective.
In this study, the authors investigated conditions of snow removal around Iwamizawa City where heavy snowfall occurred in 2012. In addition, we tried to plot fragility curves for accidents involving people in Hokkaido, and analyzed the effectiveness of measures against snow damage.
In the investigation, it was found that some individuals had climbed onto roofs in order to clear snow overflowing from flat roofs designed to prevent snow from sliding off. Furthermore, the heavier the snowfall, the higher the incidence of dangerous attempts at snow clearance. Following the investigation, the performance of 14 regions in Hokkaido in tackling snow damage was analyzed based on fragility curves for accidents involving people. As a result, it became clear that increases in the number of accidents each year were heavily influenced by not only the frequency of snow clearance and depth of snow but also the percentage of elderly in the population . Many accidents associated with snow clearance from roofs due to heavy snowfall occur in Hokkaido, often resulting in injury or death. The causes of over half of these accidents are slipping and falling while clearing snow from roofs or being hit by snow or ice sliding from pitched roofs while walking below. The fact that the number of accidents has not diminished since the heavy snowfall of 2006 indicates that promotion of countermeasures against snow damage has been ineffective. Unlike Tohoku and Hokuriku, Hokkaido is not an area which has a strong tradition of clearing snow from roofs, so it is difficult to understand why people now seem to feel the need to remove snow from roofs so frequently. In this study, the authors investigated conditions of snow removal around Iwamizawa City, where heavy snowfall occurred in 2012, and then analyzed measures to reduce snow damage in each region based on fragility curves for accidents involving people.
北海道で発生した雪による人身事故と雪害対策に関する研究
We undertook an investigation to find out more about activities of snow clearance from Iwamizawa to Sapporo.
Maximum snow depth in Iwamizawa was 208cm in the winter of 2012. In Sapporo, by contrast, it was only 76cm.
Thus snow depth decreased significantly between Iwamizawa and Sapporo. The investigation was carried out in the vicinity of 7 JR stations: Iwamizawa, Kamihoromui, Horomui, Toyohoro, Takasago, Atsubetsu and Inazumikoen.
Photographs showing conditions of snow clearance were taken at 113 to 244 wooden houses in each location. Rates of snow clearance on flat roofs and under the eaves were calculated based on these photographs. As a result, it was found that people got up on the roof to get rid of overhanging snow in the case of flat roofs. Moreover, the ratio increased as snow depth increased. This means that the deeper the snow, the higher the risks involving snow clearance.
The authors analyzed capability to respond to snow damage in the 14 regional development bureaus using published data about casualties caused by snow. We set the cumulative distribution function against the relationship between the heaviest snowfall of the year and the cumulative amount of snow on the one hand and the number of casualties on the other, and tried to plot human casualties as a function of those conditions. The result was that in each branch office, the cumulative distribution functions of normal distributions were the most compatible. In Iburi, Okhotsk, Tokachi and Kushiro, all of which are places that are subject to low temperatures and repeated heavy snowfall caused by a succession of low pressures, there was an unquestionable relationship between the cumulative snowfall amounts and the number of human fatalities. In other places, there was a clear connection between the greatest annual depth of snow and the number of fatalities. On the other hand, the shape of the cumulative distribution function in each place was different. An investigation of the relationship between the percentage of elderly in the population and the number of fatalities revealed that there is a connection, and that clearly not only the amount of snowfall but the percentage of elderly in the population constitutes a major cause of the increasing number of accidents.
From these results, we consider that to promote a more effective snow precaution program it is important to undertake accident prediction based upon human casualty functions such as those established in this study. In addition, because it identifies areas where accidents involving people are a conspicuous problem, we consider that this study could be particularly valuable in establishing snow clearance systems in cooperation with the local authorities of the region. 
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